Research notes: Soybean research and breeding in Poland by Jaranowski, J. K. & Skorupska, H.
Volume 5 Article 25
4-1-1978
Research notes: Soybean research and breeding in
Poland
J. K. Jaranowski
Institute of Genetics and Plant Breeding
H. Skorupska
Institute of Genetics and Plant Breeding
Follow this and additional works at: http://lib.dr.iastate.edu/soybeangenetics
Part of the Agronomy and Crop Sciences Commons
This Article is brought to you for free and open access by the Journals at Iowa State University Digital Repository. It has been accepted for inclusion in
Soybean Genetics Newsletter by an authorized administrator of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Recommended Citation
Jaranowski, J. K. and Skorupska, H. (1978) "Research notes: Soybean research and breeding in Poland," Soybean Genetics Newsletter:
Vol. 5, Article 25.
Available at: http://lib.dr.iastate.edu/soybeangenetics/vol5/iss1/25
74 
INSTITUTE OF GENETICS AND PLANT BREEDING 
Academy of Agriculture 
Wojska Polskiego St. 7lc 
60-625 Poznan, Poland 
l) Soybean research and breeding in Poland. 
Soybean has been subjected to research and breeding in Poland for dozens 
of years . Despite development of native varieties, soybean has not yet been 
cultivated on a large scale. The evergrowing demand for commercial protein 
intensified interest in this plant. In 1972, the Institute of Genetics and 
Plant Breeding, Academy of Agriculture, Poznan worked out a long-term research 
program on soybean genetics and breeding under climatic conditions of Poland, 
particularly for the region of Greatpoland [latitude 51°30' -53°]. 
The program involves genetic, breeding and physiological aspects besides 
cultivation problems to some extent. The work is primarily aimed at establish-
ing genotypes with growing period not longer than 130-135 days and also of 
profitable characters for agricultural practice. 
Considering the recent progress in soybean genetics and breeding which 
had basically changed the geographical regions of soybean cultivation extend-
ing them to the north [to 58° latitude, Sweden], it was decided that efforts 
first be made on setting a germplasm collection of varieties and strains 
arranged in Maturity Groups 00-IV. Seed samples were collected from various 
countries, the majority from the U.S .A. [Urbana-Champaign, IL], next from 
Canada, Sweden, the U.S.S.R. and Japan. The total number of entries (2,412) 
included 275 varieties and 2,137 genetic lines. As a result of four -year 
field experiments, 580 forms were selected which matured in the open. Of 
these, 126 forms had vegetation period ranging from 125 to 140 days. The 
evaluation test was very severe due to extremely varying and unfavorable 
weather conditions prevailing during the experiment . Conspicuous differences 
were found between the classification to maturity groups according to Dr. Ber-
nard [U .S. Regional Soybean Laboratory, Urbana, IL] and the growing period in 
our experimental conditions (discrepancies approximated 4-6 weeks). The ini-
tial evaluation (based on single plants) revealed that some of the ripening 
forms could be directly selected while the carriers of valuable genes (viz. 
yielding capacity and morphotype) could be used as components in crosses. In 
1977, 2,500 plants were selected for developing lines, their propagation and 
yield evaluation. 
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Since 1976, an extensive program of crossing has been implemented. It 
was designed to obtain recombinants and at the same time to make observations 
on inheritance and hereditary processes of various traits . The crossing pat-
tern followed is based on one very early parental plant and the other carrier 
of advantageous traits (i.e., yielding capacity, morphotype, resistance to 
diseases , etc.). The F1 and F2 hybrids are currently under further evaluation. 
The program on hereditary traits of soybean with regard to yield and mechanical 
harvesting in our environment has been continuously extended. Also, the pro-
gram includes experiments on heritability of traits at different plant spacing. 
Evaluation of collection forms is paralleled with work on extension of 
genetic variation through inducing mutations. Of the collection, 20 varieties 
with different genetic and developmental characteristics (that matured under 
Polish environmental conditions) were selected and later subjected to gamma 
radiation and chemicals (MMS, PMS, EES, EMS, NEU, NMU, ES and NaN03) separately 
and in combinations. Analysis of germination, emergence, teratological changes, 
growth and development, survival and reproduction in M1 generation revealed 
specific response of the analyzed varieties to the applied mutagens (Jaranowski 
and Skorupska, 1977). In M2, work was started on isolation of mutations pri-
marily from the viewpoint of advantageous characters for breeding. Some 50 
mutant lines in M4 generation are currently under evaluation. 
advantageous "harvesting criterion" trait seem to be promising. 
Those with the 
Observation on biology of flowering of the collected forms showed the 
process not to be sufficiently known in our climatic conditions. There was a 
lack of comprehensive information regarding primarily morphogenesis of flowers , 
process of flowering and the overall effectiveness of flowering. Hence, in 
1977 a detailed study was initiated on the biology of flowering. The study 
covers 120 forms carefully selected from the collection. The methods employed 
are following: cyto-embryological, anatomical, morphological, developmental, 
quantitative determination of effectiveness of flowering, etc. The 1977 
results, particularly the range of variation of the analyzed characteristics, 
prove expediency of the studies. 
Since 1976, field experiments with 25 selected forms have been carried 
out to set up an effective selection index primarily with respect to the 
yielding capacity. The obtained results (characteri stics of 17 traits) will 
be elaborated using the pathway coefficient. The initial results from two-year 
experiments are very interesting. 
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In 1976, a series of experiments was started on tolerance of varieties 
to sowing in early spring. The two-year results indicate the response to 
early sowing to be specific {beginning from the date of sowing pea). The evi-
dence showed that the early date of sowing did not induce early flowering or 
maturity. However, optimum sowing date was possible to establish. This is a 
significant finding, since the problem lies in using ground water stored in 
winter. In our conditions where water-deficient periods appear continually in 
late spring and early surrmer, it is of vital importance for emergence and 
initiation of development of plants. The three-year series of results are 
interesting from the biological as well as from the practical viewpoint and 
will be elaborated by the end of 1978. 
The kind assistance of Dr. T. Hymowitz and Dr. H. Hadley provided 
grounds for one-year fellowship training of Dr. H. Skorupska of our Institute 
in 1976-77. Dr. Skorupska was given an opportunity to learn the recent meth-
ods used in genetic research as well as to participate in studies on heritabil-
ity of certain proteins in soybean seeds, origin and domestication of soybean, 
use of male sterile lines in crosses and induction of cytoplasmic male-steril-
ity. Results of these studies were partly published (Skorupska and Hymowitz, 
1977) and are being partly prepared for publication. The studies described 
above have been incorporated into our research program and will serve to help 
understand the basic genetic processes in soybean and such information can be 
later effectively utilized in breeding work. 
Sincere thanks are due to Ors. R. Bernard (Urbana, IL) and R. Palmer 
(Ames, IA) for their thought-providing discussions on methodological aspects. 
The exchange of plant material (particularly of ms lines) is also greatly 
appreciated. 
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